Oral cancer is the sixth commonest cancer in the world 1 . Its incidence is particularly high in India, some other countries in Asia, and in certain places in the Western hemisphere, e.g. parts of France and Brazil, where smoking and alcohol drinking are major risk factors. In India, chewing and smoking of tobacco products in various forms is primarily responsible for the high incidence. The World Health Organization (WHO) has estimated that 90% of oral cancers in India among men were attributable to chewing and smoking habits 2 . In previous work, it has been shown that reverse smoking (i.e. with the glowing end inside the mouth), a practice common among women in a coastal region of Andhra Pradesh in east -central India, is strongly associated with oral, particularly palatal, precancerous lesions that may progress to carcinoma and may exhibit epithelial atypia of the palate 3 -5 . Nutritional risk factors also have been implicated in cancers of the oral cavity. A number of studies have indicated that the consumption of various vegetables and fruits reduces risk. These relationships may be independent of other risk factors and show a dose -response effect 6 -10 . However, any cancer of the alimentary tract can affect dietary intake, which in turn may affect the accuracy of assessment of usual dietary habits among cases 11 . Within the oral cavity, cancer generally develops on the tongue, buccal mucosa, gingiva, lips, floor of the mouth, but less often on the palate, except in reverse smokers among whom it is the most common location. In the region of this study, Srikakulam District, Andhra Pradesh, reverse smoking is practised using chutta, a coarsely made cheroot (cigar with both ends open) about 5-12 cm long 5 . The prevalence and incidence of these precancerous palatal and other mucosal changes are very high among such reverse smokers 12 .
Oral, including palatal, cancer often is preceded by precancerous lesions 13 . The relative risk of developing oral cancer among individuals with oral precancerous lesions has been found to be very high (i.e. .200), demonstrating the fact that such lesions lie on the causal pathway to cancer 14 . The association of oral precancerous lesions with tobacco habits follows a pattern similar to that of oral cancer 12 . Because the prevalence of oral precancerous lesions is much higher than that of oral cancer, these conditions provide a useful clinical marker for oral cancer. For this reason, they have been used as such in large-scale intervention trials 15 . In addition to improving the outcome yield of such studies, using precancerous lesions provides an opportunity to avoid some of the biases associated with measuring dietary intake in individuals with oral cancer. Clearly, the high rate of oral cancer underlines this as a matter of great public concern and the presence of a precancerous marker lesion makes careful epidemiological study more feasible. A probable wide range of variability in nutrient exposures 16 -18 that could overcome a common problem with limitations in the distribution of nutrient intake 19 provided an additional rationale for evaluating dietary factors for oral cancer precursors in India.
The primary goal of this research was to test the relationship between the presence of precancerous changes in the mouth and the dietary intake of: the antioxidants, b-carotene and ascorbic acid; the B vitamins, thiamine and riboflavin; and the trace elements, iron, copper, calcium and zinc. These micronutrients were chosen on the basis of a variety of laboratory studies 20, 21 , human experimental studies 22 -26 , observational studies 27 -30 and the availability of data in the nutrient database 31 .
Methods

Subject recruitment/data collection
This population-based case-control study was conducted in 19 villages not included in earlier studies in Srikakulam District, Andhra Pradesh 12, 32 . A preliminary census was conducted for listing households along with the identification information for each member of the household and their tobacco use status.
A team consisting of dentists, field investigators and a social scientist especially trained in conducting dietnutrition interviews visited each household on the house lists with the aim of examining all tobacco users aged 15 years and over. As the first step in the recruitment/data collection process, a field investigator interviewed the potential study subject and filled out a questionnaire containing basic demographic information and details of tobacco and alcohol habits. An experienced dentist then examined the subject for the presence of oral precancerous lesions. The subject was then classified as a case if she or he had an eligible precancerous lesion (palatal changes consisting of patches and red areas, leukoplakia, erythroplakia, submucous fibrosis, and an ulcer or a growth suspicious of oral cancer). In the initial survey, 6007 tobacco users were examined. Of these, 485 were found to have one or more lesions necessary to qualify them as a case. The potential control pool consisted of all examined persons who were found to be free of lesions. A control ðn ¼ 487Þ was identified as the next available examinee found to be free of lesions, and matched on sex, age (^5 years) and village. Because of the design of the study all cases and controls used tobacco in some form. Therefore, type of tobacco habit (yes/no for each category, chewing, smoking, reverse smoking) was recorded and used as a control variable in all statistical analyses. All selected cases and controls consented to participate in the study.
An 80-item food-frequency questionnaire (FFQ) specific to this population was developed with an aim of estimating nutrient intake. This was similar to instruments developed for use in Kerala 33 and Gujarat
34
. The FFQ interview for the case-control study was conducted only if a subject was selected to participate and after obtaining informed consent. To minimise the likelihood of bias, all data were collected in a blinded fashion (i.e. the interviewer was not aware of the status of the subject and the subject was not told of the presence or absence of the lesion until completion of the interview, within 5 days of the exam). Therefore, unlike in most case -control studies, the FFQ was administered without anyone involved in the collection of the dietary data having knowledge of the subject's disease status.
The FFQ took approximately 25 minutes to complete. It consisted of questions on the typical frequency and quantity of consumption of 80 food items representing .95% of exposure to total energy, fat, fibre, iron, copper, zinc, calcium, ascorbic acid, b-carotene and the B vitamins in this population.
FFQ validation
The FFQ specifically developed for use in this population was validated for collecting dietary information and estimating nutrient intake. The nutrient database 31 was the same as used in previous work by our group 33, 34 . Some 60 people (30 male/female pairs) living in the broad area of this study, but not in the villages sampled for the casecontrol study, were selected for the validation study (i.e. it was an external validation study). On eight randomly selected days over the year, subjects were administered 24-hour diet recall interviews (24HR). The FFQ was administered twice, exactly a year apart. A brief description of the results of the comparison between the FFQ-and 24HR-derived nutrient values is included in this paper.
Oral precancerous lesions
Palatal changes constitute the most important precancerous changes among reverse chutta smokers, the most common form of tobacco use in this region. Two components of these palatal changes, namely patches and red areas, were included in this study. Patches were defined as well-demarcated, slightly elevated plaques, which qualify for the clinical term leukoplakia 4 . Red area was defined as palatal mucosa showing well-defined reddening without ulceration 4 . Other non-palatal lesions included in this study were leukoplakia classified into homogeneous, nodular and ulcerated (for a detailed description see Pindborg 13 ) and oral submucous fibrosis. In two females, lesions suspicious of being oral cancer were confirmed as such on histopathological examination and referred for care. It is important to note that both heat from reverse smoking and products of tobacco combustion play important roles in carcinogenesis, although it is not feasible to delineate the effect of each 12, 15 .
Tobacco habits
Reverse chutta smoking was the common form of smoking in this region 5 , especially among women; 98% of women tobacco users engaged in this practice. In this study, overall, a minority of individuals smoked bidis (2.6%), cigarettes (1.7%) and chutta in the conventional manner (14.3%), or chewed tobacco (2.2%). Chutta is a coarsely prepared cheroot. Bidi is a smoking stick prepared by rolling 0.15-0.25 g of sun-dried flake-form of tobacco in a rectangular dried piece of temburni leaf (Diospyrous melanoxylon ). Details of these and other forms of tobacco habits in India are described elsewhere 35 .
Statistical methods
For the external validation study, nutrient scores derived from the FFQ were compared with those derived from the eight 24HR administered on randomly selected days over the one-year study period. Pearson product moment and Spearman rank order correlations were used as the criteria for comparison.
Descriptive statistics were computed overall and separately for cases and controls. These consisted of either standard parametric statistics for continuous variables (e.g. the nutrient scores) or non-parametric frequency statistics for all variables measured on an ordinal or nominal scale or as counts. The 25th, 50th and 75th percentile values for each of the nutrient scores were computed based on the entire dataset. Multivariable analysis was conducted using logistic regression. Because of the strength of association between specific types of tobacco use and oral cancer and precancer, some designation of tobacco habit was considered in specifying all statistical models. Two indicator variables describing the three major categories of tobacco use in this population (reverse chutta smoking, smoking in the conventional manner and chewing tobacco in any form (referent group)) was conceptually the simplest scheme and had the largest explanatory ability of any alternative. Duration of use was closely associated with age and no measure of intensity appeared to affect estimates of risk after accounting for type of tobacco use.
Social and economic variables often serve as proxies for potentially important risk factors for cancer and therefore are frequently included in analyses. As the vast majority (93%) of the population was illiterate, it was not possible to use education, one of our two indicators, in analyses. For reasons of multicollinearity, it also was not possible to include economic status (described as either higher -a brick house with tiled or corrugated tin roof; or lower -a mud house with thatched roof) because it was strongly related to smoking; e.g. for overall smoking (including reverse smoking) the Mantel Haenzel chi-square was 4.24 ðP ¼ 0:04Þ; whereas for conventional smoking the chisquare was 52.36 ðP , 0:0001Þ: Nutrient scores were included both as continuous variables and quartiles, in separate models, because dietary nutrients are highly correlated with one another. Because dietary exposure estimates may be biased by overall errors in reporting 36, 37 and some nutrients have a stoichiometric relation with total energy utilisation 38 , we controlled for total energy intake by fitting it as a covariant in each model. For nutrients evincing linear effects, we computed the effect across the interquartile range of its distribution, thus standardising the effect for the distributions of nutrient exposure reported in this population.
The primary analyses were conducted on the main study data for all types of lesions combined. Additional analyses were conducted by gender and by lesion type. All analyses were conducted using the personal computer version of SAS 39, 40 .
Follow-up study
After one year, all 6007 tobacco users were re-examined. Among those found to be lesion-free at the first survey, 39 had a new incident lesion. For each case thus identified, a control was selected. These data were analysed separately in the same manner as for the main case-control study dataset. In order to assess whether the expected wide confidence interval (CI) was simply due to sample size (and not other factors affecting precision), we adjusted the 95% CI for the ratio of the sample sizes of the prevalent and incident case series. The 'sample-size-adjusted' 95% CI Diet and oral precancerous lesions in India 305
is obtained by the formula antilog ½b^1:
, where b ¼ log odds ratio, SE b ¼ standard error of b, n p ¼ number of prevalent cases and n i ¼ number of incident cases. Table 1 shows the results from the external validation study. These consist of correlation coefficients for each of the nutrients of interest plus total energy intake, a control variable fit in all logistic regression models. Correlation coefficients for total fat and fat as percentage of energy also are shown. With the exception of sodium, ascorbic acid and b-carotene, the correlation coefficients were moderately high, comparing very favourably with those of other studies 41 .
Results
The descriptive statistics of the study population, including the reported daily nutrient intakes as estimated by the FFQ, are shown in Table 2 . In both the validation study and the case -control study, there was an apparent miscalibration for rice preparations (rice, rice with starch water, and rice with buttermilk). These preparations represented 78% of total caloric intake reported in this population; about three times higher than expected based on estimates from other rice-eating populations 16 including a group we had studied in Kerala 33 . As presented, energy intake represents the total from the remaining 77 foods, but with a re-calibration of rice intake based on measurements from the predominantly rice-eating study population in Kerala 33 . This was done by computing the metabolic need per kg body weight by sex in Kerala (i.e. kcal kg 21 day 21 ) and applying that rate to an individual's consumption of rice in this population. In all analyses of study data, the intake of energy actually reported (and not the adjusted value shown in the table) was used as a control variable. This was done to avoid using imputed data in the regression analyses. Due to miscalibration of rice intake, the intake of many nutrients was overestimated because of the amounts involved (even though rice normally is only a minor contributor to intake of most of these nutrients).
Exceptions were ascorbic acid and b-carotene, to which the contribution of rice is nil. It must be emphasised that the miscalibration in reporting rice intake appeared to be uniform across the whole study and it affected the intake values only through change of origin and scale. Correlation, however, is not affected by any change in origin or scale, and for most nutrients the correlation coefficients were relatively high, as they were for total energy ( Table 1) . The distribution of lesions among the 485 cases is presented in Table 3 . Among women, almost all lesions were located on the palate; whereas among men, slightly over half of all lesions were located on the palate. Smoking, in any form, was associated with elevated risk. Odds ratios (ORs) for smoking were consistent, irrespective of what control variables were fit in the model. In the model with no dietary or economic variables included, relative to chewing only, the OR for reverse chutta was 5.19 (95% confidence interval (CI)=1. 35, 19.9) and for conventional smoking it was 3.63 (95% CI ¼ 0:96; 13.74). As with results based on analyses of other data from these same study areas, alcohol intake was minimally associated with the presence of these lesions 42 . Inclusion of any other predictor, including alcohol, did not materially affect the size or significance of these relationships. When restricting the analysis to females, information on tobacco habit was omitted from the model because virtually all (98%) women tobacco users were reverse chutta smokers. Table 4 presents the OR and 95% CI for each of the eight nutrients found to be related to oral precancerous lesions. Six were found to have linear protective effects and two were found to be associated with reduced risk at any level above the lowest quartile of intake. For those linearly related, we show the effect of the nutrient across the interquartile range of its distribution as a way of standardising their effects. In all models, virtually identical results were observed for all control variables. For all six nutrients fit as continuous variables, the model had higher overall explanatory ability than did the quartile alternative.
Models not shown analogous to those in Table 4 but fit for women separately showed very similar results, owing to the preponderance of women in this study. Among men, except for zinc (OR ¼ 0:87; or a 13% reduction in risk per gram of zinc consumed per day, P ¼ 0:06), the results did not approach statistical significance. However, the point estimates of the ORs were similar for men and women. * Tabulated values are the number of subjects (cases) with each lesion. The value in parentheses is the proportion of males or females having the lesion. Because of multiple lesions, the total will add to a number greater than 100%. ). For ascorbic acid, type of tobacco habit was omitted because virtually all women were reverse chutta smokers. † For each nutrient fit as a continuous variable, the effect was standardised by computing the difference of effect at the 75th percentile value (ORÂnutrient 75 ) and its effect at the 25th percentile value (ORÂnutrient 25 Analyses focusing on newly incident cases (Table 5 ) were meant to corroborate the results of the main casecontrol study shown in Table 4 . Due to the small sample size and the confirmatory nature of that portion of the study, there was neither an intention of formal hypothesis testing nor one of examining effects in any subset of the data. Among individuals who were originally lesion-free, 39 were found to have one or more lesions after one year (cases). One such person was included as a control in the main case-control study, but was classified as a case in this follow-up dataset. All female cases were reverse chutta smokers. Of the 32 women with lesions, 30 had palatal patches and two had red areas. Among seven new male incident cases, five were diagnosed with leukoplakia, one had palatal changes, and one had lichenplanus. Despite very wide confidence limits, as expected, the point estimates of the ORs were similar to those presented in Table 4 . When we 'adjusted' the 95% CI to the size of sample in the main study, they were very similar to those shown in Table 4 .
Discussion
Studies attempting to relate diet with oral cancer must confront two major obstacles, one inherent in the relationships among relevant risk factors and the other a consequence of the distribution of oral cancer in human populations. In most populations, oral cancer is strongly related to either tobacco use or alcohol consumption or both 11 . Typically, these two risk factors are related to diet, with tobacco users consuming diets that are otherwise less healthy than diets of non-tobacco users 43, 44 . As such, these risk behaviours have the potential to confound the apparent effect of dietary factors. Besides relationships among risk behaviours, there are organic relationships among dietary constituents and those related to the use of tobacco. For example, products of tobacco combustion will create a demand for antioxidants, such as b-carotene, whose only source (at least in a population such as this) is dietary. Thus, smoking is an important determinant of serum b-carotene levels, even in subjects who are apparently healthy 45, 46 . This demand might be increased in subjects with cancers or precancerous conditions, especially in those who continue to smoke. So, while the use of biomarkers of dietary exposure may have conceptual appeal, tissue levels may not be an adequate reflection of dietary intake (although it may have relevance to tissue-level exposure to the nutrient or its metabolite). In studies using serum levels of b-carotene as a biomarker 47 , unless smoking is carefully measured and controlled in analyses, some of the variability in bcarotene levels will be explained by tobacco smoking, and inferences regarding dietary b-carotene almost certainly will be confounded, even in cohort studies of subjects who are apparently healthy when recruited 45, 46 . The second obstacle in the design and execution of epidemiological studies is the fact that oral cancer is a rare disease in most populations. Therefore, it has been amenable to study mainly using case -control designs. Such designs are subject to biases in self-report, arising either directly or indirectly from changes in exposure to risk factors, especially diet, concomitant with the onset of disease symptoms 11, 19 or to beliefs held by research subjects regarding the causes of disease or disease progression 48 . Because oral cancer is likely to affect the diets of oral cancer patients and diet -cancer hypotheses have been popularised in many populations, such studies are limited by the potential for biased dietary recall among the cases as compared with the controls 11 . Apparently, there is no specific scientific literature on beliefs or attitudes about diet in relation to cancer in India, although there are widely held beliefs about diet and health more generally 49 .
In this study, we were careful to enrol only users of ). † This is the 95% confidence interval adjusted for the sample size observed in the main study (based on 485 eligible lesions).
tobacco and then to measure their exposure to tobacco products very carefully using methods that had been developed and refined through years of study in this population 12, 50 . In designing this study, a decision was made to focus on precancerous lesions. This was done to increase outcome yield and to reduce the probability of biased dietary exposure estimates due to the presence of a condition that could affect the physical sensation and palatability of food among the cases. Our prior research had indicated a high relative risk of the precancerous lesions seen in this population progressing to frank cancer 14 . By studying these conditions earlier on in the natural history of the disease, there would be a better chance of measuring diet during the more aetiologically relevant period. Finally, in order to reduce further the probability of bias, we chose to withhold the diagnosis of the condition from both the subject and the interviewer until the diet interview was completed (,5 days from the exam).
Oral precancerous lesions included in this study, with the exception of oral submucous fibrosis, produced no symptom that would materially affect the usual diet of the affected individual. Oral submucous fibrosis almost invariably causes a burning sensation on intake of spicy food and since the food in this part of India is especially spicy, that could cause some changes in usual diet. Following the study protocol, oral submucous fibrosis cases were included in the case group even though there were only two and they would not have materially affected findings. It was not feasible to conduct a separate analysis for oral submucous fibrosis, as was done for the Gujarat study 10 .
Study findings in context
As expected, the strongest relationship observed was that between reverse chutta and palatal lesions, which represented the most common tobacco habit and most common lesion type, respectively. As with other studies in India, there was no affect of reported alcohol exposure 42 . This may be due to the dominance of tobacco use in causing these lesions or to relatively low rates of exposure to alcohol.
Judging by the size of the effect across the interquartile range of exposure (Table 4) , the strongest dietary relationships observed in this study were the protective effects of zinc, calcium and fibre. The observed effect of zinc is consistent with that reported in another study in reverse chutta smokers 22, 25 . Zinc is a necessary component of over 200 enzyme systems necessary for the proper differentiation and growth of cells and as a structural constituent of many proteins, hormones, neuropeptides, hormone receptors and probably polynucleotides 51 . Like zinc, iron showed a linear (though weaker) effect in these data. Also like zinc, iron may be important for proper differentiation of epithelial tissue and other potential mechanisms of carcinogenesis 52 -55 .
In a hospital-based case-control study in China, it was found that dietary fibre derived from fruits and vegetables showed a strong negative association with oral cancer risk 47 . These results were similar to those from a population-based case -control study in which risks decreased with increasing intake of fruits and some vegetables 27 . In another case-control study in the USA, it was observed that dietary fibre was associated with decreased risk 29 . Calcium, however, had not been observed to have a strong relationship with oral cancer previously. There is some suggestion that Ca 2+ release affects cell rounding and retraction in human oral cavity epidermoid carcinoma cells 56 . There is one case -control study that reports higher nail concentrations of iron and calcium in oesophageal cancer cases than in controls 57 . Still, these findings pertain to a different site and histological type and, in frank cases of cancer, there may be metabolic alterations that further obfuscate the relationship between diet and disease.
Results of a survey of a population with a high risk of oral and oesophageal cancer (in Uzbekistan) indicated that blood levels of retinal, carotene and riboflavin were lower among individuals with these conditions 28, 58 . The use of blood measures in people with frank disease may lead to biased estimates of exposure relative to typical diet in the aetiological period of interest, irrespective of the effect of smoking on tissue levels of antioxidants. Analysing data collected before disease onset, a nested case-control study in Washington County, MD showed that serum levels of carotenoids and a-tocopherol were lower among subjects who developed oral and pharyngeal cancer than in matched controls who were free of disease 59 . Because of its design, that study was able to circumvent problems with disease-related biases 59 . Sodium, ascorbic acid and b-carotene showed some of the lowest correlation and regression coefficients in comparing the FFQ-and 24HR-derived dietary data. Also, these three nutrients were only weakly associated with the lesions, if at all. It may be that these two observations are related; i.e. to some extent imprecision in estimating intake may explain the lack of strong relationship with disease status. In our data, there was a suggestion that b-carotene intake in the highest quartile (here estimated to be .2.4 mg day 21 ) may be protective.
That this is still far below pharmacological range is consistent with findings from other studies on the effect of b-carotene in the physiological range 23,60 -63 . In this study, riboflavin was found to be protective. In one case-control study conducted in Western New York State, riboflavin was associated with increased risk 29 . However, in another case -control study from Italy, an increased maize intake among cases with cancers of the oral cavity, pharynx and oesophagus was reported 30 . Because maize can cause deficiencies of riboflavin, this result is consistent with a broad range of evidence indicating a protective effect of this B vitamin from Diet and oral precancerous lesions in India 309 studies conducted in Africa, China, the United States and Italy
30
. In an intervention trial of reverse chutta smokers from Srikakulam District, using the frequency of micronucleated cells and DNA adducts as indicators of DNA damage, it was reported that supplementation with four nutrients (vitamin A, riboflavin, zinc and selenium) reduced micronuclei and DNA adducts in subjects both with and without precancerous lesions at the beginning of the study 25 . It also was found that these same nutrients were related to a reduced incidence of oral precancerous lesions 22 . In a randomised, double-blind intervention trial conducted in a population with a high incidence of disease in Huixian, People's Republic of China, there was only a weak suggestion of protective effects of riboflavin and zinc 64 . The incident oral precancerous lesions diagnosed during follow-up after one year (39 cases) and an equal number of matched controls examined and interviewed exactly in the same manner as in the case -control study provided a built-in check for the results obtained in the main case -control study. Although the one-year dataset afforded little statistical power, it did provide a unique opportunity to compare point estimates of the OR with those from the main case-control study. When we adjusted the 95% CI for the sample size in the main casecontrol study we found that they were remarkably similar, indicating that the wide confidence limits were due to small sample size and not heterogeneity of effect. In the main case-control study, no estimate of the duration of the presence of the lesion was possible and there could have been some undetermined heterogeneity with regard to that in the case group. Analysis of these 39 incident cases addressed that problem and it was reassuring that the results were very similar.
Weaknesses and recommendations for future study Because of the uniformly low level of education in this population, it was not possible to control for it in analyses or to examine covariance in other factors (e.g. dietary calcium) with which it may be related. Future work in this population should aim to enrol subjects with a wider range of educational attainment.
Except for two studies on which we reported from Gujarat 10 and Kerala 9 , studies of diet and cancer previously reported from India have used simple diet checklists and FFQs inadequate for the purposes of nutrient estimation. In Andhra Pradesh, a large portion of the adult population is illiterate. This fact, as well as our need to standardise collection methods to the extent possible, compelled us to use the interviewer-administered FFQ. Testing of this instrument was conducted in an external validation study in a population similar to that used as the basis of the case-control study. Results indicated a relatively high level of agreement between nutrient consumption data derived from this FFQ and data derived from eight days of 24HR administered over a oneyear period. This was true even for total caloric intake to which rice was a major contributor and occurred despite an obvious miscalibration in reporting intake of rice preparations. The overestimate in rice intake was similar in direction to the social approval bias that we have observed among men in the USA 48, 65 , but of somewhat larger magnitude. Unlike results in both Gujarat 34 and Kerala 33 , the overestimate affected both the 24HR-derived and the FFQ-derived estimates. Given the high level of importance attached to food in India, future work should focus on understanding the source of the bias and methods developed to minimise its effect.
Rather than make post hoc adjustments to account for miscalibration, we used the actual values in all analyses. As with most epidemiological studies of diet and cancer in humans, this study produced ORs as estimates of relative risk of exposure to these nutrients and this miscalibration would not affect these estimates. By not adjusting, we have avoided adding possible error to the estimated relative risk. Still, estimating exact nutrient dose -response relationships would be problematic because of the overreporting of rice intake (i.e. real exposure levels would be lower than percentile scores shown in Table 4 ).
Summary
The results of this study, unencumbered by the kind of biases that normally would beset a study of nutrition and oral cancer, indicate a protective effect of several micronutrients in oral precancerous lesions in a population exposed to tobacco. In its design, we recognised the potential for intractable confounding and took advance remedial steps such as the use of blinded interviews to minimise the possibility of bias associated with diagnosis, referral and assessment procedures. A focus on oral precancerous lesions offered a particularly good opportunity for research since, unlike oral cancer, the individual was generally not aware of the lesion and had few, if any, associated symptoms that might affect dietary intake. Results from this study support consumption of a nutrientdense, vegetable-based diet in reducing risk of oral precancerous lesions, a conclusion consistent with that reached by a variety of governmental and non-governmental agencies 66 -68 . Even though a disease-related bias was unlikely, future work should focus on identifying and controlling for more generalised (i.e. non disease-related) biases in the self-reporting of dietary intake.
